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how aspects of the resource systems. The functions and categories of 
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FOREWORD 



In June of 1966, the Center for Architectural Research began a study of 
"Facility and. Equipment Needs to Meet SUNY Programs in Electronic -Based 



Resources and Learning" for the Office of Faciliti 



es Programming and Research, 



State University of New York. 



The study was initiated in recognition of the fact that SUNY is undergoing an 
extensive expansion program, involving both the development of existing cam- 
puses and the creation of totally new ones. Parallel to this expansion is a bur- 

« f i 

i 

geonmg of instructional technology and new approaches to teaching, learning, 

* j j 

and Ihe use of information on the college campus. Since the architectural pro- 
gramming for new campus buildings must be accomplished years in advance of 

occupancy, a study of the new technology and its facilities implication? seemed 
to be in order. 



The first effort involved the compilation of technological data and the prepara- 
tion of an interim report detailing the current state-of-the-art of educational 
technology. Using the results of that survey, detailed programming information 
was developed and is presented herein. 



This report suffers from two inherent limitations which ought to be noted at the 
outset: 

1 • It cannot possioly claim to be comprehensive; new equipment and 




systems of equipment are constantly thrust onto the educational 
market. It does, however, represent what the writer considers 
to be the most significant and far-reaching developments. 

2. It is not oriented to programming facilities for one particular 
campus. Without the establishment of campus-wide policies 

i 

concerning the use of these electronic resources and systems, de- 
tailed and accurate predictions of types and sizes of spaces often 

■ < 

becomes difficult . 

f 

The report begins by examining the functional bases for the use of electronic 
resources, and then presents four major resource "systems" that may be a- 
blished on campus. Each resource system includes some genera! comments and 
a number of "Facility Data Sheets" giving programming data. 

It is important to recognize that the Facilities Data Sheets present information 
about a type of area which must be provided; the determination of how many 
areas Is the task of the individual building program. 
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THE FUNCTIONS 
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a method of attack 

Before investigating the facilities implications of electronic resource sys- 
tems on the university campus, it is necessary to, 

1. Investigate what happens on campus, 

2j> Note the electronic resources available or projected to help ac- 
complish these functions, 

3. Group the electronic resources into their generic groups or "sy^- 

» t 

* terns", 

s 

. 4. Speculate on how these resource systems may be handled on dif- 
ferent campuses or in different situations, and, 

5. Finally establish planning and programming data for the housing 
of the functions and their electronic resource systems. ! 

The development expressed in these five steps is an important one; it is 
spurious to dive directly into facilities implications until the "what", 
"why" and "how" aspects of the resource systems themselves are pre- 
sented . 

This Part of the Report seeks to accomplish, in broad terms, the first four 
tasks; the remaining sections will present the facilities implications of rhe 
primary resource systems indentified in Part I. ' 
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the functions of the university e* 

It is no gteaf secret that many activities, all related in some way to the 
mission of the college or university, take place on its campus,* Some 
relate directly to the teaching-learning processes, others relate much 
less directly. All, however, create demands on the electronic resources 
and resource systems to be used on campus. 

Any effort to subdivide the functions of the university is bound to rair,e 

0 ' 

questions; the complex interrelationships nearly defy categorization, / 
The following breakdown of university functions is used for discussion 
purposes, and is notinanyway intended to be "final" or "complete"; 

1* EXPOSITION OF INFORMATION, or the direct communi- 
cation of data from person (or mediating device) to person. 

The principals in the communication process may be the stu- 
dent, the teacher, the researcher or the administrator, 

2. SEARCH AND RETRIEVAL OF INFORMATION, or the placing 
and fulfilling of requests to some information store. Any of 
the persons above may be involved; the infonmation store may 

* "Campus" will be used in this report to designate one discrete unit of 
the State University of New York - this unit may or may not possess a 
"campus" in the traditional sense. 
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be very crude (a handwritten set of notes), partially formalized 
(a book), or very highly formalized (a computer storage bank). 
Likewise, the method of search and retrieval may or may not 
demand the intervention of electronic means, 

3. MANIPULATION OF INFORMATION, or the need to act on, 
modify, purge, or otherwise "use 11 retrieved data. The user may 

i 

be any of the above, and he may want to restore the data to Us 
original location when he is done, this includes the highly. com- 
plex updating of research data, the administrator's need to change 
enrollment data, or the student's need to compare his voice against 

I 

a pre-recorded sound track in language training, 

4. EVALUATION OF PERFORMANCE, or the need to detect perfor- 
mance, evaluate it against some norm or goal, create a diqgnostic 
and communicate that diagnostic to the person or thing evaluated. 
While this function necessarily emphasizes student evaluation, many 
other evaluations are also taking place on the campus (evaluation 
of teaching performance; evaluation of usefulness of materials in 
the library; evaluation of research results) . 

6. GENERAL ADMINISTRATION, or the need to allocate and account 



for all the resources (people, materials, money, lime, space) 
owned or used by the uni versify. 

If is obvious that these functions cannot occur in isolation from one another. 
The "model” presented on page 5 portrays one attempt at showing their in~ 
terrelafionships; however crude, it tells us that if will be difficult to die- 
cuss one without at least considering the others. 

exposition of information 

It is easiest ~ although not entirely accurate - to think of "teaching” as the 
exposition of information from teacher to student. All persons on the college 
campus, however, are constantly engaged in the exposition of information 
to each other; the student makes a class presentation, the teacher expounds 
on the steps of the student union, the president goes on the air to explain 
a new policy,and the researcher presents his latest findings at a session of 
his peers. 

A great deal of exposition fakes place without the intervention of electronic 
resources: the human voice and the printed page (manually retrieved and 
used) have been and are destined to persevere as the prime techniques for 
exposition. 




A MODEL SUGGESTED BY THE OAKLEAF SCHOOL 
IN PITTSBURGH, PENNSYLVANIA 

reported by Humphrey and Smith, Educational Technology, May 30, 1967 
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More and more electronic resources are being used io make the exposition 
process more effective, more economical, or to carry its message to more 
people. Examples include, 

1. The use of "learning aids" in the presentation of materials 

/ 

(large graphics, projected materials, audio and video re~ 1 
cordings, etc.), > ! 

2. The use of audio signals (telephone) to make exposition and corn- 
# munication direct and instantaneous. 

3. The use of broadcast media (radio and television) to carry the 

i 

message to large numbers of persons. 

The expositions, then, may use electronic resources as AIDS in enhanc- 
ing the communication, or it may make them an integral part of the pro- 



Electronic resources that may be used for exposition functions may include, 

audio recorders, to play back recorded information 

phonographs, for the same purpose 

transparency projectors 

slide projectors 

motion picture projectors 

microscopic slide projectors 

internal television to magnify materials 




7 



television, to present information originating in a v/ide 
variety of locations 

video tape recorders, to play back video information 
telephones, to hear pre -programmed messages and to 
carry lectures from place to place 
dial accev.' devices, to quickly access and play back 
ready-stored audio and video information 
computers, to access pre-progs arnmed expository material 

* 



search and retrieval of information 

Information storage, search and retrieval is a fundamental function on the 

» 

college campus,, Not only must the student undertake research and re- 
trieval (formal and informal) as part of the teaching-learning situation; the 
teacher, too, must engage in parallel processes in the development qf 
learning situations and materials. Administrators must constantly find filed 
data to perform their daily tasks, and the inforrnationretrieval process is, 
of course, basic to the research sector on campus. i 



The information stored on campus may be extremely all-inclusive, far broader 
in scope than the kinds of data stored in the t.aditional library. It may in- 
clude, 

reference and research items, as now collected in the library or 
elsewhere 

archieval stems, as now in the library and elsewhere 




research papers and tracts, completed or in progress 
instructional materials, including audio-visual items, 
programmed sequences, etc, 
computer programs and program documentation 
contents of various administrative files 
data pertaining to students, faculty, facilities and 
other resources 



Because it is approached in different ways, suggesting differing resources 

systems and differing facilities implications, it is handy to think of ihe 

/ 

campus information store as containing two fundamental classes of in for- 

0 

motion: 

$ 

1. INDEX INFORMATION, which is information about information, 
including tags and labels for the items fully included in the ip- 

t 

formation store, and, 

2. COLLECTION INFORMATION, which broadly refers to the full 

r 

documents in the information store. , 

* 

It is impossible to completely enforce the difference between these two 
"classes" of information; nor does the distinction imply that the user deals 
only in one class in any one sitting. Looking for a library -stored item, for 
instance, the user usually starts at the index level, seeking tags and descrip 
tors rather than the full item itself; when ho finds tho appropriate lags, he 



learns the location of the collection item, and finds the item (which, in 
turn, might suggest other index leads). 



The charts on the next pages present the different approaches to storing, 

accessing and using both types of information. The differences are sig~ 

/*' 

\ 

nificant, since they dictate different electronic resources for access, re- 
trieval and display. 



As can be seen from the use patterns for each class of information, the 
high-speed computer is the "ideal" electronic resource system to access 

; y 

and retrieve index information. The large (but formal) data base, thp ex is- 

/'v 

tence of many descriptors and sort keys, the need to accommodate many 
different approaches for retrieval, the required access speeds, and the ad- 
vantages of remote access all serve to reinforce this position. 

As can be seen from the tabulation on page 12, there is no "ideal" electronic 

it 

resource for accessing all parts of the col lection. Based on the segment of 

the collection in question, the approach may include, 

manual retrieval and hardcopy facsimile 

microform (manual access and display) 

microform (automatic random access) 

manual checkout of audio items and equipment 

manual checkout of audio-video items and equipment 

distribution of audio materials, based on manual or automatic request 

distribution of video materials, based on manual or automatic request 

digital computer, possibly augmented by audio and video devices 



COMPARISON OF "INDEX" AND "COLLECTION" INFORMATION TYPES AMD USES 





index information 


collection information 


DESCRIPTION 


"information about information", 
tags or labels for collection items 


refers broadly to the full docu- 
ments or files in the information 
store 


INFORMATION 

INCLUDED 


title or other label, subjects in- 
cluded, author, references to 
other items, abstract, location, 
other information about the item 


discipl inary resources, reference 
material, research data, instruc- 
tional material, recreational ma- 
terial, class notes, working papers, 
quizzes, information about students 
personnel, rooms 


FORMS CF THE 
INFORMATION 


usually written using letters, 
numbers, special characters 


may be written, graphic, 'three- 
dimensional, audio 


USES . 

* 

t 


locale information in the collec- 
tion; request the information; or- 
der, acquire and process the col- 
lection item; record circulation 
and duplication of the item; an- 
nounce arrival of the item; pro- 
duce catalogs and bibliographies, 
derive patterns of use 


to inspect the full collection item; 
possibly borrowing, duplicating, 1 
or modifying it 

e ' 
i 

1 v 


QENERAL APPROACH 


hierarchical or random search of 
index tags, with each tag possi- 
bly suggesting other tags or aven- 
ues of approach 


not usually retrieved until index 
search is undertaken; inspection 
may suggest further index search 


FREQUENCY OF 
ACCESS 


quite high; user may review se- 
veral items in one sitting 


much lower, since user wjll have 
screened out many items in the in- 
dex search 


SPEED OF ACCESS 


very high, with many items re- 
trieved at once 


quite low, since items will be re- 
trieved one at a time 


DEGREE OF 
DETAIL NEEDED 


abstracted, higher-order tags, 
descriptive data 


partial or full text and pictoral in- 
formation 


TIME TO PERUSE 

INDIVIDUAL ITEM 
% 


quite short, usually seconds 


much longer, sometime minutes or 
hours 


DEGREE OF USER 
MANIPULATION 


very high, need to arrange, 
make lists, etc. 


not as significant 
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COMPARISON OF "INDEX" AND "COLLECTION" INFORMATION TYPES AND USES 



index information 



collection informal ion 



I 



NEED TO DUPLICATE 
OUTPUT FOR USER 



NEED TO UPDATE 
INFORMATION IN 
THE FILE 



only ihe "final" items selec- 
ted by the user need be recor- 
ded and saved; form of output 
not often important 

fairly often, to add new items 
and change details on existing 
entries 



ELECTRONIC 
RESOURCES AND 
DEVICES 



the high-speed digital compu- 
ter is the most logical device 
for the search and retrieval of 
many thousands of index items 
in the short time usually desired 
to do the task 



user may v/ant to duplicate col- 
lection material, possibly in fac- 
simile form 



very high in some forms of collec- 
tion information (research, admini- 
strative files, student evaluations, 
etc.) and veiy low in other forms 
(archives, etc.) 

the devices will vary with the vari- 
ous segments of the collection - 
see the list on the next page 



time-sharing allows remote access 
of index information 



i 
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STORAGE, ACCESS AND DISPLAY OF "COLLECTION" INFORMATION 



segment of col lection 


storage 


access 


display 


HIGH-ACCESS 
WRITTEN MATERIAL 


coded on random 
access media 


computer 


graphic and printer 


HIGH-ACCESS 
GRAPHIC MATERIAL 


facsimile 


random access 
facsimile 


facsimile projection 


GENERAL DOCUMENTS 


original and 
facsimile 


manual 


facsimile projection, 
browse original 


GENERAL DOCUMENTS 
ON RESERVE (HIGH USE) 


original and mul- 
tiple facsimiles 


manual 


facsimile projection 


ARCHIVAL MATERIAL 


original 


make facsimile 


facsimile projection 


RESEARCH PAPERS, ETC. 
IN PROGRESS 


coded on computer 
media 


computer 


graphic and printer 


FILMS, TAPES, AND 
SLIDES 


originals and dup- 
licates 


manual 


projected, with audio 

if necessary 
* * 


A^JDIO RECORDINGS 


originals and dup- 
licates 


manual 


t ■ 

recorder, telephone 

* 


READY ACCESS 
AUDIO MATERIALS 

’k 


ready-mounted on 
tape decks 


dial access 


recorder, speaker 
* 

y 


\ 

READY ACCESS AUDIO- 
VIDEO MATERIALS 


ready-mounted on 
tape decks 


dial access 


i 

television/, recorder, 
speaker 


CAI PROGRAMS 


coded on random 
access media 


computer 

• 


graphic, printer, pro- 
jected,. recorder or 
speaker 


COMPUTER PROGRAMS 


coded on computer 
media 


computer (random 
or manual) 


graphic and printer 


ADMINISTRATIVE RECORDS 
(ARCHIVAL) 


facsimile 


manual 


facsimile projection 


ADMINISTRATIVE RECORDS 
(CURRENT, "HIGH-USE) 


coded on random 
access media 


computer 


graphic and printer 


RECREATIONAL MATERIAL 


originals 


originals 


originals 
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manipulation of information 

Nof all retrieved information is simply perused and returned to its place 
of storage o The user may want to alter it, add to it, purge it from the sys- 
tem, complete it (as in the case of using programmed instruction), or to 
compare it to his own performance (as in the case of recording his own 
voice in a language or speech lesson) * » 

The teacher may want to retrieve and alter learning sequences, evaluate 
0 

programmed learning units, or rearrange student data. The administrator 
is constantly updating information, as are research personnel . The strident 

may take a language lesson, interact with a computer-assisted instruction 

h 

unit, or attempt to write and debug a computer program. : 



The role of electronic resources in providing this manipulative capability 

V 

is becoming more significant all the time. Approaches and resources rnay 

« 

include, 

manual check-out of multiple-track, record -“and -playback audio 
devices and tapes 

manual use and play back of video tape recording equipment 
dial access retrieval of audio and cudio-visual, recording-and- 
playback programs 

computer, access and manipulation of CAI programs 
computer search, retrieval, display, manipulation and restorage 
of information files, partially-written computer programs, re- 
search data, working papers 
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computer presentation of games and simulations 
use of miniaturized learning aids 

evaluation of performance 

The need to ascertain, evaluate and creatediagnostics for performance is an 

* i 

important university function c Students and student progress must be evaluated 
against appropriate norms; teacher performance must be measured; learning 
materials and resources must be evaluated; administrative policies musr.be 
tested and reframed if necessary; and the researcher is always in the evalua- 
tion business « , 

Any emphasis on individualization of curricula absolutely necessitates im- 
proved attempts at evaluation, not evaluation by the week or month, but 
evaluation by the minute or hour® The increased use of new teaching tech- 
niques and learning materials, too, demands a more rigorous approach to 

« 

evaluation or valuable time will be wasted in ferreting out ineffective com- 
ponents of teaching-learning* * 

The need for quick and detailed evaluation has led to the use of electronic 
resources for, 

measurement of student response during large-group lectures 
transmittal of student response to computers for processing, in- 
dividual student evaluation, arid evaluation of instructor 
. performance- 



